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DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION, CORPS OF ENGINEERS
424 TRAPELO ROAD
WALTHAM, MASSACHUSETTS 02154

REPLY TO
ATTENTION OF:

NEDED SEP 24 1879

Honorable Hugh J. Gallen

Governor of the State of New Hampshire
State House

Concord, New Hampshire 03301

Dear Governor Gallen:

I am forwarding to you a copy of the Souhegan River Watershed Danm No. 26
Phase I Inspection Report, which was prepared under the National Program
for Inspection of Non-Federal Dams. This report 1s presented for your
use and is based upon a visual inspection, a review of the past perform
ance and a brief hydrological study of the dam. A brief assessment is
included at the beginning of the report. I have approved the report and
support the findings and recommendations described in Section 7 and ask
that you keep me informed of the actions taken to implement them. This
follow-up action is a vitally important part of this program.

A copy of this report has been forwarded to the Water Resources Board,
the cooperating agency for the State of New Hampshire and owner of the
project.

Copies of this report will be made available to the public, upon
request, by this office under the Freedom of Information Act. 1In the
case of this report the release date will be thirty days from the date -
of this letter.

I wish to take this opportunity to thank you and the Water Resources
Board for your cooperation in carrying out this program.

Sincerely, :
Inel : | %ﬂ?‘f SCHEIDER ;
As stated Colonel, Corps of Engineers

Division Englneer
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NATIONAL DAM INSPECTION PROGRAM

PHASE I REPORT

Identification No.: NH 00207

NHWRB No.: 234.08

Name of Dam: SOUHEGAN RIVER WATERSHED DAM NO. 26

Town : Temple

County and State: Hillsborough County, New Hampshire

Stream: Blood Brook, a tributary of the Souhegan River

Date of Inspection: May 1, 1979

BRIEF ASSESSMENT

The Souhegan River Watershed Dam No. 26 is located on Blood

Brook, a tributary of the Souhegan River, approximately 2 miles
upstream of West Wilton, New Hampshire (Township of Temple, N.H.).
The dam is an earth embankment 692 feet long and 79 feet high with
a drop inlet service spillway structure and a 30 inch outlet con-
duit. An emergency spillway 320 feet wide is cut into the left
abutment.

The dam is owned by the New Hampshire Water Resources Board.
It was designed by the Soil Conservation Service for the purpose
of flood protection in the Souhegan River Watershed.

The drainage area of the dam covers 4.9 square miles and is made
up primarily of mcuntainous woodland. The dam impounds only
29.6 acre~feet at low stage but has a maximum impoundment of
1486 acre-feet. The dam is INTERMEDIATE in size and its hazard
classification is HIGH since significant property damage and
loss of life could result in the event of a_dam failure.

The test flood for this dam is the Probable Maximum Flood. The
peak inflow for this flood is 13,760 cfs. Because of storage,
the resulting peak discharge is 11,900 cfs compared to a spill-
way capacity of 12,544 cfs. The water surface would be at ele-
vation 928.8 feet (MSL) or 0.2 feet below the top of the dam
for this flood.

The dam is in GOOD condition at the present time. Remedial
measures to be undertaken by the owner include: Backfilling
animal burrows, tire ruts, and drainage gully in embankment
slopes; mowing embankment slopes ; providing access to the riser
structure; repairing outlet conduit; operating the drain gate as
part of the annual inspection program; and developing a formal
written emergency flood warning system,



No conditions were observed which require further investiga-
tion.

The remedial measures outlined above should be implemented

within two years of receipt of this report by the owner, how-
ever, the program of annual technical inspections should be

continued.

whg,,

\\ )
S SR

&
AN Z
7o T

kS L%

o by ==

pugifend ™o

- I -
NS
v )
D B

’, R
// 7 / \\\\
U an

e ’L,).."i:/"‘.ih _ el 7///{(/_{;4” f/@,{;’-ﬁ—fa-‘ /’/
‘ Vi

William S. Zoino Nicholas A. Campagna, Jr.
N.H. Registration 3226 California Registration 21006



This Phase I Inspection Report on Souhegan River Watershed Dam No. 26
has been reviewed by the undersigned Review Board. wewbers, In our
opiniecn, the reported findings, conclusions, and recompendations are
consistent with the Recommended Guidelines for Safety Inspection of
Dams, and with good engineering judgement and practice, and is hereby
submitted for approval.

et 070 Loy

JOSEPE A. MCELROY, MEMBER
Foundation & Mazterials Bramch
Engineering Division .
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Chief, Engineering Division
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PREFACE

This report is prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams for
Phase I Investigations. Copies of these guidelines may be
obtained from the Office of Chief of Engineers, Washington,
D.C., 20314. The purpose of a Phase I Investigation is to
identify expeditiously those dams which may pose hazards to
human life or property. The assessment of the general con-
dition of the dam is based upon available data and visual
inspections., Detailed investigation and analyses involving
topographic mapping, subsurface investigations, testing, and
detailed computational evaluations are beyond the scope of

a Phase I investigation; however, the investigation is inten-
ded to identify any need for such studies.

In reviewing this report, it should be realized that the
reported condition of the dam is based on observations of
field conditions at the time of inspection along with data
available to the inspection team. In cases where the reser-
volir was lowered or drained prior to inspection, such action,
while improving the stability and safety of the dam, removes
the normal load on the structure and may obscure certain
conditions which might otherwise be detectable if inspected
under the normal operating environment of the structure.

It is important to note that the condition of a dam depends
on numerous and constantly changing internal and external
conditions, and is evolutionary in nature. It would be
incorrect to assume that the nresent condition of the dam

will continue to represent the condition of the dam at some
point in the future. Only through continued ecare and inspec-
tion can unsafe conditions be detected.

Phase I inspections are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the
established Guidelines, the Test Flood is based on the
estimated "Probable Maximum Flood'" for the region (greatest
reasonably possible storm runoff), or fractions thereof. Be-
cause of the magnitude and rarity of such a storm event, a
finding that a spillway will not pass the Test Flood should
not bve interpreted as necessarily posing a highly inadequate
condition. The Test Flood provides a measure of relative
spillway capacity and serves as an aid in determining the
need for more detailed hydrologic and hydraulic studies,
considering the size of the dam, its general condition and
the downstream damage potential.
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PHASE I INSPECTION REPORT

SCUHEGAN RIVER WATERSHED DAM NO. 26

SECTION 1

PROJECT INFORMATION

General

(a) Authority

Public Law 92-367, August &, 1972, authorized the
Secretary of the Army, through the Corps of Engineers,
to initiate a National Program of Dam Inspection
throughout the United States. The New England Division
of the Corps of Engineers has been assigned the responsi-
bility of supervising the inspection of dams within the
New England Regicn. Goldberg, Zoinc, Dunnicliff &
Associates, Inc. (GZD) has been retained by the New
England Division to inspect and report on selected dams
in the State of New Hampshire. Authorization and notice
to proceed were issued to GZD under a letter of March
30, 1979 from Colonel John P. Chandler, Corps cof
Engineers. Contract No. DACW 33-79-C-0058 has been
assigned by the Corps of Engineers for this work.

(b) Purpose

1) Perform technical inspection and evaluation

of ncon-federal dams 1o identify conditicns which
threaten the public safety and thus permit correc-
tion in a timely manner by non-federal interests.

2) Encourage and prepare the states to initiate
quickly effective dam safety programs for non-
federal dams.

3) Update, verify, and complete the National
Inventory of Dams.

(c) Scope

The program provides for the inspection of non-
federal dams in the high hazard potential category based
upon location of the dams, and those dams in the signifi-
cant hazard potential category believed to represent
an immediate danger based on condition of the dams.

1-1
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1,

Description of Project

(a) Location

The Souhegan River Watershed Dam No. 268 is located
on Blood Brook approximately 2 miles upstream of West
Wilton, New Hampshire. It can be reached from McRea
Road which intersects Powers Road which intersects State
Route 101 in Temple, New Hampshire. The dam is shown on
USGS Peterborough, N.H. quadrangle at approximately coor-
dinates N 42° 50.5', W 71° 50.0", {See location map on
page v). Figure 1 of Appendix B is a site plan for this
dan.

(b) Description of Dam and Appurtenances

The dam consists of an earth embankment with an
earthfill cutoff trench below the embankment, a principal
spillway with a reinforced concrete riser and outlet pipe,
and an emergency spillway located at the left abutment.
The length of the embankment is 692 feet. There is a sep-
arate emergency spillway which is 320 feet wide at the
control section.

1) Embankment (See pgs. B-3, B-4, B-5 & B-8)

The embankment is made up primarily of silty
Tine sand (Designation SM using the Unified Soil
Classification System). It is 692 feet long and is
a maximum of 79 feet high. The upstream slope is 3
horizontal to 1 vertical; the downstream slope is
2.5 horizontal to 1 vertical; and the width of the
crest is 14 feet.

Beneath the embankment is an earthfill cutoff
trench of variable width at the bottom. According
to available plans, it is constructed of the same
silty fine sand material as the embankment. The
cutoff trench was designed and constructed to extend
through sand and gravel layers to firm bedrock or
glacial till.

There is a berm approximately 10 feet wide on
the upstream slope at approximately normal pool ele-
vation. The purpose of this berm is wave erosion
protection. It is constructed of the same silty fine
sand material as the embankment.

2) Principal Spillway (See pgs. B-6 & B-7)

The principal spillway consists of a reinforced
concrete drop inlet structure with a sluice gate
controlled inlet pipe and two uncontrolled orifice
inlets and an outlet pipe supported on a concrete
cradle, 1.9



The riser structure is 52 feet high and 9.5 feet
wide normal to the axis of the dam. It is 5 feet
long parallel to the embankment for the bottom 12
feet. It reduces to 4.5 feet for the next 32 feet
and flares to 14.5 feet long at the top. The walls
of the structure are 15 inches thick for the bottom
12 feet and 12 inches thick for the remaining dis-
tance. The top slab is 10 inches thick.

At the base of the structure is a transition toe
approximately 10 feet long. The purpose of this
structure is to reduce the channel from 5 feet by
2.5 feet at the riser structure to 30 inches in
diameter at the outlet conduit. This toe has been
monolithically cast with the base of the inlet
structures.

At the base of the structure is a 24 inch diam-
eter, vertical 1ift, sluice gate inlet which is
contrcoclled by a wheel operated bench stand with a
rising stem. A 24 inch diameter, asphalt coated,
corrugated metal pipe extends 40 feet upstream from
the 1ift gate intoc the impoundment pool. Plans
indicate a reinforced concrete inlet structure at
the upstream end of this pipe which is protected by
a trash rack of galvanized steel bars placed on an
incline across the opening.

The '"low stage inlei” is an uncontrolled opening
approximately 18 feet above the sluice gate invert.
It is one foot, 10 inches wide and 14 inches high
and is located in the upstream face of the riser
Structure. The water flows over this orifice and
drops inte the riser structure. It is protected
by a trash rack assembly approximately ¢ feet high
and 4 feet, 6 inches wide. This assembly is fabri-
cated from galvanized steel angle sections.

The "high stage inlet'" consists of two openings
approximately 51 feet above the sluice gate invert.
Thev are 7.5 feet wide and 15 inches high and are
located in the left and right sides of the flared
portion of the riser structure. They are protected
by a galvanized steel grating 3 feet high placed in
front of each high stage opening and 5 steel angles
rlaced in the sloping section below each cpening.

A 30 inch diameter manhole permits access into the
riser structure,

1-3



(e)

The riser structure is drained by a 30 inch
diameter reinforced concrete pressure pipe. It
is approximately 368 feet long and drops approxi-
mately 3.75 feet over that length. The pipe pene-
trates the downstream side of the riser structure
and is supported by a 7.5 inch thick concrete cradle
within the embankment. Plans indicate 9 concrete
anti-seep collars cast around the pipe within the
embankment.

The downstream end of the conduit and cradle
extend approximately 12 feet downstream of the embank-
ment. The cradle is sunported by a reinforced con-
crete tee bent. The top flange of this bent is 12
inches thick, 18 inches deep, and 4.75 feet wide.

The discharge conduit outlets into a stone revetted

plunge pool.

3) Emergencyv Spillway (See pg. B-3)

The emergency spillway was excavated in the left
abutment. It curves to the right around the embank-
ment and is 320 feet wide at the control section.
1t is approximately 700 feet long and lies approxi-
mately 7 feet below the top of the embankment. The
side slopes are 4 horizontal to 1 vertical.

4) TFoundation and Embankment Drainage (See pg. B-3)

A four foot wide trench drain of clean sand and
gravel extends the full width of the downstream
embankment. It contains two 12 inch perforated metal
pipes. Cne extends to 150 feet to the left of the
outlet conduit, and the other extends to 100 feet to
the right of the outlet conduit. These pipes dis-
charge on either side of the conduit.

A blanket drain of clean sand and gravel extends
from 65 feet downstream of the centerline to the down-
stream toe (see pages B-4 and B-5).

Size Classification

The dam's maximum impoundment of 1486 acre feet and

height of 79 feet place it in the INTERMEDIATE size cate-
gory according to the Corps of Engineers' Recommended
Guidelines.

The hazard potential classification for this dam is

HIGH because of the significant economic losses and poten-
tial for loss of life downstream which may occur in the
event of dam failure. Section 5 of this report presents
more detailed discussion of the hazard potential.

1.4



(e) Ownership

The dam is owned by the New Hampshire Water Resources
Board, 37 Pleasant Street, Concord, New Hampshire 03301.
They can be reached by telephone at area code 603-271-
3406.

(f) Operator

The operation of the dam is controlled by the New
Hampshire Water Resources Board. Key officiels are as
follows:

George McGee, Chairman
Vernon Knowlton, Chief Engineer
Donald Rapoza, Assistant Chief Engineer

The Board's telephone number is 603-271-3406,
Alternatively, the Board can be reached through the state
caprital at 603-271-111C.

(g) Purpose of the Dam

The purpose of the dam is to reduce downstream flood-
ing by providing temporary stcrage for the runoff from
4.9 sguare miles of watershed. This temporary storage
ig released gradually through the low and high stage
inlets of the princimal spillwav.

(h) Design and Construction History

The dam was designed by the U.S. Department of
Agriculture, Soil Conservation Service in conjunction
with the New Hampshire Water Resources Board. It was
completed in 19635.

(i) Normal Operating Procedure

The dam is normally self regulating. The pond drain
gate is operated only as part of infrequent maintenance
checks.

Pertinent Data

(a) Drainage Area

The drainage area for this dam covers 4.9 sguare
miles. It is made up primarily of mountainous woodland
with some pasture and minor development.
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(b}

Discharge at Damsite

1)y Outlet Works

Normal discharge at the site is through the 30
inch diameter outlet pipe. In the event of severe
flooding water would flow over the emergency spill-
way at elevation 923.0 feet (MSL). The invert of
the low stage orifice is at elevation 873.5 feet
(MSL). The invert of the high stage orifice is at
elevation 905.0 feet (MSL).

2) Maximum Known Flood

There is no data available for the maximum
known flood at this damsite.

3) Ungated Spillway Capacity at Top of Dam

The capacity of the principal spillway with the
reservolr at top ci dam elevation (9229.0 feet MSL)
is 150 cfs. The capacity of the emergency spillway
is 12,384 cfs at this level.

4) Ungated Spillway Capacity at Test Flood

The capacity of the principal spillway with the
reservoir at test flood elevation (928.8 feet MSL)
is 150 c¢fs. The capacity of the emergency spillwayv
is 11,750 cfs at this level.

5) Gated Spillway Capacity at Normal Pool

There are no gated spillways with the exception
of the gated pond drain inlet which is normallvw
closed. '

6) Gated Spilliway Capacity at Test Flood

As previously mentioned, there are no gated
spillways.

7) Total Spillway Capacity at Test Flood

The total spillway capacity at test flood eleva-
tion (928.8 feet MSL) is 11,900 cfs.

1-6



(c)

(d)

(e)

Elevation (feet above MSL)

1) 8Streambed at centerline of dam: 855.0
2) Maximum tailwater: Unknown

3) Upstream portal invert diversion tunnel:
applicable

4) Nermal pool: 873.5
5) Full floecd control peool: 923.0
6) Spillway crest:
a) Pond drain inlet: 858.5
b) Low stage inlet: 873.5
¢) EHigh stage inlet: 805.0
d) Emergency spillway: 923.0
7) Design surcharge: ©927.0
8) Top dam: 929.0
89) Test flood design surcharge: 928.8
Reservoir
1) Length of maximum pool: 2,560 + ft.
2) Length of normal pool: B00 + ft.
3) Length of flood control pool: 2,500 + ft.
Storage (acre feet)
1) HNormal pool: 29.6
2) TFlood control pool: 1,149
3) Spillway crest pool:
a) Low stage inlet: 29.6
b) High stage inlet: 454

¢) Emergency spillway: 1,149

1-7
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(f)

(g)

(h)

4)

5)

Top of dam: 1,486

Test flood pool: 1,474

Reservoir Surface (acres)

1)
2)
3)

6)

7)
8)
9)

Normal pool: 4.6

Flood control pool: 52,8
Spillway crest pool:

a) Low stage inlet:. 4.6

b) High stage inlet: 23 +

¢) Emergency spillway: 52.8
Test flood: 59.8

Top of dam: 539.7

Tvpe: Earth embankment
Length: 692 ft.
Height: 79 ft,

Top width: 14 ft.

2ide slopes: Upstream: 3 to 1
Downstream: 2.5 to 1

Zoning: Homogenecus, semi-pervious silty fine
sand. Toe drain of clean sand and gravel

Impervious core: None
Cutoff: Variable width, earthfill

Grout curtain: None

Diversion and Regulating Tunnel

Not

applicable



B

(1) Spillways
1) Type:

a) Principal spillway:

b) Emergency spillway:

2) Length of weir:
a) Pond drain inlet:
b) Low stage inlet:

c) High stage inlet:

d) Emergency spillwayv:

Reinforced concrete
Drop inlet

Grass covered earth channel
cut in left side of reser-
veir

24 inch diameter pipe
1.83 ft.

15 ft.

320 ft.

3) Crest Elevation (ft. above MSL)

a) Pond drain inlet:
b} Low stage inlet:

¢} High stage inlet:

d) Emergency spillway:

858.5
873.5
905.0

923.0

4y Gates: 24 inch vertical 1ift sluice gate on

pond drain inlet

5) Upstream channel: Reservoir

6) Downstream channel: Narrow channel through gently
sloping flood plain

(j) Regulating Outlet

The only regulating outlet is a 24 inch diameter
pipe controlled by a wheel operated sluice gate. The
pipe invert is at elevation 858.5 feet (MSL). The pur-
pose of this outlet is pond drainage, and it is normally

closed.



SECTION 2 ~ ENGINEERING DATA

2.1 Design Data

Among other design data available from the Soil Conserva-
tion Service are hydrolegic and hydraulic computations, struc-
tural computations, a geological report, soil laboratory test
results, and embankment slope stability analysis computations,
This information was used extensively in the computations
presented in Section 5 and Appendix D of this report.

2.2 Constructicn Data

"As built' plans are available for this dam and show good
agreement with the design plans and the visual inspection.

2.3 Operational Data

No operational data is available as the dam is self
regulating.

2.4 Evaluation of Data

(a) Availability

Sufficient data is available to permit an evaluztion
of the dam when combined with findings of the visual
inspection.

(b) " Adequacy

There is sufficient design and construction data to
permit an assessment of dam safety when combined with the
visual inspection, past performance, and sound engineering

Jjudgment,
{c) Validity
Since the observations of the inspection team gen-

erally confirm the available data, a satisfactory evalu-
ation for validity is indicated.



SECTION 3 -~ VISUAL INSPECTION

3.1 Findings

(a) General

The Souhegan River Watershed Dam No. 26 is in GOOD
condition at the present time.

(b) Dam

1) Earth Embankment (See photo 2)

Two small animal burrows were found in the upstrean
slope. Tire ruts 4 to 6 inches deep and a drainage
gully 6 to 10 inches deep were found in the right
upstream toe of the embankment near the abutment.

There is a foot path on the right downstream abutment.
The upstream slope is not prectected by riprap, but it

is in good condition. There is debris on the upstream
slope.

The toe drains were functioning with the left
toe drain discharging approximately ten gallons per
minute and the right teoe drain discharging approxi-
mately five gallons per minute. The discharge is
clear.

2) Emergency Spillway (See photo 1)

The emergency spillway is in good condition.
There are wet spots in the channel but these are
caused by natural groundwater or ponded runoff.

(¢} Appurtenant Structure

1) Drop Inlet Service Spillwayv Structure (See photos
2, 4 & 6)

This structure was observed from the embankment
since access to the structure was not possible. The
existing ladder is too short and no extension was
available.



The structure is in good condition with no evi-
dence of spalling, cracking, or efflorescence. The
mortar rubbed surface finish has been worn away by
moisture intrusion. The sluice gate bench stand is
in good condition. The hand wheel has been removed
from the site to prevent unauthorized use. The
trash racks are in good condition but are clogged
with debris. The exterior ladder is too short to
allow access to the structure.

2) Pond Drain Inlet Pipe

At the time of inspection the 24 inch pond drain
inlet pipe was completely submerged and could not be
observed.

3) Outlet Conduit (See photos 3 & 5)

The downstream end of the outlet pipe shows
cracking with associated efflorescence over 5 to 10
percent of its exposed surface. These cracks are
from shrinkage and lack of quality contrcl during
construction., There is no evidence cf settlement or
displacement of the conduit. The tee bent is com-
pletely below ground.

(d) Reservoir Area

The shore of the reservoir is generally shallow slop-
ing woodland. It appears stable and in good condition.

(e) Downstream Channel (See photo 5)

The downstream channel is a narrow channel passing
over relatively flat flood plain. The channel appears
stable and in gocod condition. Riprap protection of the
plunge pool is in good condition.

3.2 Evaluation

The dam is generally in good condition. The outlet conduit
is in fair condition. The potential problems noted during the
visual inspection are listed below.

a) Drainage gully and tire ruts in right upstream abut-
ment.

b) Animal burrows in the upstream slope.
c) Debris on upstream slope.
d) Downstream end of outlet conduit shows cracking.

e) No ladder extension available for access to the riser
structure. 3.2



SECTION 4 - OPERATIONAL PROCEDURES

4.1 Procedures

No written operational procedures are available for this
dam. The dam is normally self regulating.

4.2 Maintenance of Dam

An annual inspection is made jointly by the New Hampshire
Water Resources Board and the Soil Conservation Service.
Recommendations resulting from this inspection are implemented
by the NHWRB.

4.3 Maintenance of Operating Facilities

Operation of the sluice gate for the pond drain inlet is
checked approximately once every four or five years by NHWRB.

4.4 Description of Warning System in Effect

There is no warning system in effect.

4,5 Evaluation

The established operational procedures for this dam are
generally satisfactory. Additional emphasis on routine main-
tenance will assist the owners in assuring the long-term safety
of the dam. A formzl, written, downstream emergency flood
warning system should be developed for this dam.



SECTION 5 - HYDROLOGY /HYDRAULICS

Evaluation of Features

(a) General

Souhegan River Watershed Dam No. 26 is a Soil Conser-
vation Service (SCS) flood control dam cn Blood Brook in
Temple, New Hampshire. The dam is about two miles
upstream of the village of West Wilton and 6 miles up-
stream of the confluence of Blood Brook and the Souhegan
River. The upstream drainage area is 4.9 square miles
with mountainous tecpography.

The dam itself is a 692 foot long earthen embankment
with a grass-lined earth emergency spillway, 320 feet wide.
The principal spillway consists of three orifices located
on a concrete riser in the reservoir. Flow from the
orifices proceeds under the dam through a reinforced
concrete pipe.

(b) Design Data

The data sources available for Souhegan River Water-
shed Dam No. 26 include the Soil Conservation Service’s
{(SCS) "Hydrclogy and Hydraulics'" Design Calculations.
These calculations include Storage-Elevation and Stage-
Discharge curves for the dam, and the routing of storms
of various magnitudes through the reservoir. These
calculations are dated 1964 and 1865.

Also available for this dam are SCS "Maintenance
Checklist'" reports on dam inspections dated June 2, 1977
and June 15, 1978, and the Soil Conservation Service Design
plans, dated 1966.

The SCS established the elevation of the low stage
outlet (873.5 feet MSL) at the top of the 50-year sediment
pool. The elevation of the two high stage outlets (905
feet MSL) was established at the 10-year flood stage in
the reservoir. The emergency spillway crest was set at
the 100-year flood stage (923 feet MSL), and the dam crest
(929 feet MSL) was set slightly above the Probable Maximum
Floor (PMF) stage.
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(c) Experience Data

No records of flow or stage are known to be available
for Souhegan River Watershed Dam No. 26.

(d) Visual Observations

The emergency spillway is a grass-lined earth channel,
with its crest at 923 feet MSL and 4:1 sideslopes. Out-
flow from the emergency spillway does not feed into Blood
Brook immediately. It runs through a minor channel and
a swamp to the north before joining Blood Brook about
2,000 feet downstream. The principal spillway consists of
a conerete riser structure in the reservoir with three
orifices. The flow from these orifices combines in the
riser and flows under the dam through a 30 inch reinforced
concrete pipe 368.3 feet long.

Downstream of the dam, Blood Brook runs about 6,500
feet before reaching the first development, two houses
15 feet above the streambed and 500 feet upstream of New
Hampshire Highway 101. The brook passes under Highway
101, a heavily traveled road, through a bridge with a
low chord 13 feet above the streambed.

For the next 4,000 feet tc the confluence of Blood
and Temple Brooks, Business Route 101 parallels Blood
Brook. The village of West Wilton begins slightiv
upstream of the confluence, and there are two small dams,
two bridges and eight houses along Blood Brook in this
reach.

Below the confluence with Temple Brook, Business
Highway 101 continues to parallel Blood Brook, which
passes 3 houses, a gift shop, and a restaurant before
leaving West Wilton.

The next development, 2,000 feet downstream of West
Wilton, is a house 10 to 15 feet above the streambed.
Four-thousand feet downstream of that house there is an
abandoned miil and mill pond, with a house 15 feet above
the streambed. Highway 101 parallels Blood Brook in
this area.

Below the abandoned mill pond, Blood Brook's flood
plain widens somewhat and Highway 101 moves away from the
brook in the 4,000 feet to the Highway 31 crossing. This
bridge has a low chord less than 15 feet above the stream-
bed. There are three houses approximately 20 feet above
the stream and a Jjunkyard 15 feet above the stream at
this crossing.
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Eight hundred feet downstream of the Highway 31
bridge, Blood Brook enters the Souhegan River. This
confluence is about one mile upstream of a group of 30
to 40 houses 15 feet above the Souhegan's streambed,
and four miles upstream of the town of Wilton, New
Hampshire.

(e) Test Flood Analysis

The hydrologic conditions of interest in this Phase
I investigation are those required to assess the dam's
overitopping potential and its ability to safely allow an
appropriately large flood to pass. This requires using
the discharge and storage characteristics of the structure
to evaluate the impact of an appropriately sized Test Flood.
The original hydraulic and hydrologic design calculations
of the SCS are available for this dam. (See page B-10).

Guidelines for establishing a recommended Test Flood
based on the size and hazard classification of a dam are
specified in the "Recommended Guidelines" of the Corps
of Engineers. The impoundment of between 1,000 and 50,000
acre feet and the height of less than 100 feet classify
this dam as an INTERMEDIATE size structure.

The appropriate hazard classification for this dam
is HIGH because of the significant economic losses and
potential for loss cof life downstream in the event of dam
failure. As shown in the Dam Failure Analysis section,
the increase in flooding caused by failure would pose a
threat to life and property in the village of West Wilton
and ‘at numerous other locations along Blood Brook. Other
impacts of dam failure include possible damage to heavily
traveled roads, to several small roads, and to several dams
on Blood Brook (see Dam Failure Analysis section).

As shown in Table 3 of the Corps of Engineers' "Recom-
mended Guidelines,'" the appropriate Test Flood for a dam
classified as INTERMEDIATE in size with a HIGH hazard
potential would be the probable maximum flood (PMF). As
part of their hydraulic and hydrologic design calculations
for the dam, the SCS created a '"Freeboard Hydrograph"
(approximately equivalent to the PMF) and routed it
through the reservoir using a storage router. The peak
inflow is 13,760 cfs, which is 2,800 c¢sm on a 4.9 square
mile drainage area. This compares to the 2,160 csm given
on the Corps of Engineers' "Maximum Probable Peak Flow
Rates" curve assuming mountainous topography.



The SCS peak inflow of 13,760 cfs is more conserva-
tive and is therefore selected as the test flood for this
dam. The SCS storage routing results in a peak outflow
of 11,900 cfs, with the water/surface at 928.8 feet MSL,
0.2 feet below the dam crest and 55.3 feet above normal
pool. This analysis assumes a starting water surface

elevation of 892.0 (MSL). This is the six day drawdown
from the emergency spillway crest. The drawdown time from
the emergency spillway crest to the normal pool is 9 days.

(f) Dam Failure Analysis

The peak outflow that would result from the failure
0of Souhegan River Watershed Dam No. 26 is estimated using
the procedure suggested in the Corps of Engineers New
England Division's April 1878 "Rule of Thumb Guidelines
for Estimating Downstream Dam Failure Hydrographs,' as
clarified in a December 7, 1978 meeting at the Corps'
Waltham office. Normally this procedure is carried out
with dam failure assumed tc occur when the water surface
reaches the top of the dam. In this case, however, the
outflow of 12,700 c¢fs with the water surface at the top
of the dam (9292 feet MSL) is greater than the Probable
Maximum Flood (PMF) routed outflow at the dam. Also,
this ocutflow would create sericus flooding downstream
prior to dam failure. As a result, dam failure would
cause only a small incremental increase to flood damage
in this situation. Failure is therefore assumed to occur
with the water surface at the SCS Design High Water of
227 feet MSL, 2.0 feet below the top of the dam.

) The discharge to Blood Brook just prior to failure
is given by the Stage-Discharge curve developed in
Appendix D as 6,550 cfs. The tailwater elevation prior
te failure at this discharge is estimated to be 860 feet
M3L.

For an assumed breach width egqual to 40 percent of the
dam width at the half-height, the gap in the embankment due
to failure would be 141 feet. The resulting increase in
flow would be 129,700 cfs or a total flow of about 136,300
cfs.

The first damage center impacted by dam failure flow
would be two houses at a dirt road crossing of Blood Brook
6500 feet downstream of the dam and 500 feet upstream of
New Hampshire Bighway 101. The houses are about 15 feet
above the streambed. The pre-failure outflow of 6,550 cifs
would create 13 feet of flow in the stream. The attenu-
ated failure flow of 57,100 cfs would increase the stage
to 24 feet. This would cause extreme flooding and present
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a major threat of loss of 1life. The New Hampshire Highway
101 bridge 500 feet downstream of the houses, which has a
low chord about 13 feet above the stream, would be severely
overtopped and probably destroved by the dam failure out-
flow.

Blood Brook proceeds about 4,000 feet to its confluence
with Temple Brook in West Wilton. The brook is parallelled
by New Hampshire Business Highway 101, and passes two
small dams, two bridges and 8 houses in this reach. Two
of the houses are B to 10 feet above the streambed, three
10 to 15 feet up, and three 15 to 20 feet up. New Hampshire
Business Highway 101 is about 13 feet above the streambed.

The pre-failure outflow of 6,550 cfs would create a
stage of 12 feet, causing flooding in the two lowest
houses and possibly the next group of three. The attenu-
ated peak dam failure flow of 47,300 cfs would create a
stage of 22 feet, causing extreme flooding and threaten-
ing loss of 1life at all the houses in this reach. This

low would alsoe severely damage or destroy the two darms
and two bridges in the reach, and create extreme Tlooding
along Business Highway 101.

After its confluence with Temple Brook, Blood Brook
runs 2,000 feet to the end of the town of Wilton. Develop-
ment in this reach includes three houses 10 to 15 feet
above the streambed, a gift shop and restaurant 12 feet
up. and New Hampshire Highwayv 101, about 14 feet un.

The pre-failure outflow of 7,500 cfs (including an
assumed inflow of 850 cfs from Temple Brook) would create
a2 stage of 13 feet, which would cause slight flooding.
The attenuated peak dam failure outflow of 43,500 cfs
would create a stage of 22 feet, again causing extreme
flooding and threatening loss of life.

The next damage center is a house 2,000 feet downstream
of West Wilton and 10 to 15 feet above the streambed. The
attenuated peak dam failure outflow of 40,000 cfs would
increase the stage from 10 feet to 16 feet at this loca-
tion, causing flooding at the house. New Hampshire High-
way 101 weuld also be flooded in this reach.

The next damage center is a house 15 feet above the
streambed near an abandoned mill and mill pond 4,000 feet
further downstream. The attenuated peak dam failure flow
of 34,100 cfs would increase the stage from 12 to 18
feet, causing flooding at the house. New Hampshire High-
way 101 would also be flooded in this reach.



The next damage center is at the Highway 31 bridge
across Blood Brook 4,000 feet downstream. At this location,
there are three houses 20 feet above the streambed and a
junkyard 15 feet above the streambed. The attenuated peak
dam failure outflow of 28,000 cfs would increase the stage
from 9 feet tc 16 feet, which would probably cause
little or no damage at this location.

About 800 feet downstream of the Highway 31 bridge,
Blood Brook enters the Souhegan River. The peak dam
failure flow of about 28,000 cfs would be attenuated
rapidly in the larger river channel. However, there is
one area where, depending on antecedent flows in the
Souhegan, the dam failure outflow from Souhegan River
Watershed Dam No. 26 could cause serious flooding. About
4000 feet downstream of the confluence of Blood Brook and
the Souhegan River, there is a group of 30 to 40 houses
about 15 feet above the bed of the river. These houses
might experience flcoding due to dam failure flows. About
4 miles downstream of its confluence with Blood Brooclk,
the Souhegan enters the town of Wilton, New Hampshire.

The following chart summarizes the downstream impacis
of the failure of Souhegan River Watershed Dam No. 26.
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DOWNSTREAM IMPACTS OF DAM FAILURE

Number of
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2

2
3
3

1 restaurant
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3 houses
1

1 junkyard
3 houses
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near river

Flow and Stage

Level Above
Streambed Before
(£t.) Failure
_ 6,550 cfs
15+ 6,550 cfs
B 12 ft.
8-10 6,550 cfs
10-15 12 ft.
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12 7,500 cfs
12 13 ft.
10-15
10-15 7,500 cfs
10 ft.
15 7,500 cfs
12 ft.
15 7,500 cfs
20 9 ft.
- 7,500 cis
15+ -
varies -

After
Failure
136,300 cfs

57,100 cfs
24 1t.

47,500 cfs
22 'ft.
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22 ft.

40,000 cfs
16 ft.

34,100 cfs
19 ft.

28,000 cfs
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28,000 cfs
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Rt. 101 bridge
severely over-
topped

Danger of loss

of life. 2 dams,

2 bridges, Rt. 101
also flooded

Danger of loss of
life. Also floods
Rt. 101 .

Rt. 101 flooded

Rt. 101, old mill
and mill dam
flooded

Probably no dam-
age

4,000 feet down-
stream. Might be
flooded

Flow probably
attenuated



SECTION 6 - STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

{(a) Visual QObservations

There has been no significant displacement or
distress which would warrant the preparation of struc-
tural stability calculations.

(b) Design and Construction Data

1) Embankment

Analysis carried out during the design and construc-
tion phase included an embankment slope stability
ahalysis by the swedish circle method. Based on this
analysis a 3 to 1 upstream slope and a 2.5 to 1 down-
stream slope were utilized.

2) Appurtenant Structures

A review of the structural calculations for the design
of the drop inlet service spillway structure and the outlet
conduit (principal spillway) revealed that these structures
have been designed on the basis of sound engineering

practice.

(c) Operating Records

There are no known operating records for this dam.

(d) Post Construction Changes

There have been no known construction changes since
the dam was completed in 1865.

(e} Seismic Stability

The dam is located in seismic zone No. 2 and, in
accordance with the recommended Phase 1 guidelines. does
not warrant seismic analysis.



SECTION 7 - ASSESSMENT, RECOMMENDATIONS AND

REMEDIAL MEASURES

7.1 Dam Assessment

(a) Condition
The dam and its appurtenances are generally in good

condition-at the present time with the exception of the
cutlet conduit which is in fair condition.

(b) Adequacy of Information

There is sufficient design and construction data to
permit an assessment of dam safety when combined with the
visual inspection, past performance, and sound engineer-
ing judgment.

{c¢) Urgency

The recommendations and remedial measureé described
herein should be implemented by the owner within two vears
of receipt of this phase 1 Inspection Report.

(d) Need for Additional Investigations

None

7.2 Recommendations

No conditions were observed which warrant further investi-
tation.

7.3 Remedial Measures

It is recommended that the owner institute the following
remedial measures:

1) - Check the operability of the pond drain inlet gate
as part of the annual inspection procedure.

2) Develop a downstream emergency flood warning system.
3) Maintain the program of annual technical inspections.

4) Repair downstream end of outlet conduit. This can be
accomplished by removing the soil overburden back
to the first pipe joint and completely encasing the
pipe in concrete as far as the end of the pipe cradle.
The cantilevered portion of the conduit may be main-
tained as the need arises.
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5) Provide a means of access to the riser structure
during periods of normal flow by ladder extension or
suitable alternative. This need not be kept at the
site, but it should be available for inspection of
the riser.

6) Implement and intensify a program of diligent and
periodic maintenance including, but not limited to:
Mowing embankment slopes; backfilling drainage gullies,
tire ruts, and animal burrows with suitable, well
tamped scil; and clearing debris from trash racks.

7.4 Alternatives

There are no meaningful alternatives to the above recom-
mendations.
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INSPECTION TEAM ORGANIZATION
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SOUHEGAN RIVER WATERSHED DAM NO. 26 May 1, 1979
Temple, New Hampshire NH 00207

CHECK LISTS FOR VISUAL INSPECTION

AREA EVALUATED BY CONDITION & REMARKS

DAM EMBAXKMEXNT

Crest elevation NAC 929.0'

Current pool elevation ) 873.5"

Maximum impoundment to date No data
Surface cracks Ncone

Pavement condition Not applicable

Movement or settlement of

crest None
Lateral movement None
Vertical alignment Good
Horizontal alignment Good

Condition at abutment and
at concrete structures Drainage gully 6-10" deep and
tire ruis 4-6'" deep in right
upstream abutment. Foot path
on right downstream abutment.
Concrete outlet pipe ecracking

Indications of movement of
structural items on slopes None

Trespassing on slopes Two rodent holes 3-4" diameter
on upstream slope - debris on
upstream slope

Sloughing or erosion of
slicopes of abutments None

Rock slope protection -
riprap failures No riprap -~ upstream slope in
good condition

Unusual movement or crack-
ing at or near toes MAC | None




ot

SOUHEGAN RIVER WATERSHED DAM NO. 26

Temple, New Hampshire

May 1, 1979
NH 00207

CHECK LISTS FOR VISUAL INSPECTIOXN

AREA EVALUATED BY CONDITIOXN & REMARKS
DAM EMBANKMENT -~ cont.
Unusual embankment or Aﬁ?&
downstream seepage y None
Piping or boils None
Foundation drainage fea- Two toe drains functioning as
tures below
Toe drains Left toe drain discharging 10
to 20 gpm
Right toe drain discharging 5
) to 10 gpm
Instrumentation system MrF = None
PURTENANT STRUCTURES
A. Drop Inlet Service .
Spillway 1
‘I\
Struciurc :
Condition of concrete Good
Spalling Top surface of structure
repaired over 1 sq. ft. sur-
face area. ©No other defi-
ciencies noted
Erosion Mortar rubbed surface eroded
Cracking None ncted
Rusting or staining of
concrete ione noted
Visible reinforcing None noted
Efflorescence None noted
Trash Racks
Upper stage trash v
racks QF No deficiencies noted




SOUHEGAN RIVER WATERSHED DAM NO. 26

Temple, New Hampshire

May 1, 1979
NH 00207

CHECK LISTS FOR VISUAL INSPECTION

AREA EVALUATED

BY

CORDITION & REMARKS

Trash Racks

Lower stage trash
rack

Gate ‘bench stand

Exterior aluminum ladder

B. Reservoir Discharcge
Conduit

v. Outlet Conduit (primary
spillway)

Condition of pine

i

L.

Submerged, clogged with debris
No deficiencies noted

Existing ladder not accessible
during normal or low flows.
Ladder in good condition.

Submerged, could not be
observed

Cracking over 5 to 10% of
exposed surface area, with
associated efflorescence




Site Plan

APPENDIX B

Plan of Dam

Sections and Profiles

Fill Placement and Spillway

Excavation

Drainage Details

Principal Spillway

Riser Structural Details

Logs of Test Holes

List of Pertinent Data Not Included
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DISPOSITION FORM

For use of this form, sees AR 340-15, the proponent agency Is TAGCEN.

REFERENCE OR OFFICE SYMBOL SUBJECT
NEDED-W Review of Non—-Federal Dam Inspection Draft Report
70 . FROM DATE CMY 1
Chairman, Dam Safety Chief, Water Control 16 July 1979
Review Board Branch Manley/am/540

NATIONAL PROGRAM OF INSPECTION OF NON-FEDERAL DAMS
DRAFT REPORT REVIEW COMMENTS
SOUHEGAN RIVER WATERSHED DAM NO. 26, IDENTITY NO. NH 00207
WATER CONTROL BRANCH

Page Comments
2-1 L/// Section 2.3 : Suggest saying "dam is
self regulating” rather then '"not operat-

ed"

N\

This looks like extremely large animal
hole or extremely small tape recorder.

Picture #4

N

D-13 Drainage Area Map poor copy and should
be moved a little to right.
General Good Report.
COOPER
DA !IZC;?&” 2496 REFLACES DD FORM 96, WHICH 15 OBSOLETE. % GPO—1976—665-422/1063



Mr. Gould/dek/313

NEDED-E 4 January 1980

Mre. Donald G. Burbank

State Conservationist
¥ederal Buillding

Durham, New Hampshire 03824

: Y > \,)/
Dear Mr. Burbank: W
Inclosed for your use is a copy of the Souhegan River Watershed Dam
No. 26 Phase 1 Inspection Reporte. Should you have any qugstions
concerning this report, please contact the Project lanagement Branch,
Engineering Division of this office.

"~ Sincerely,
Inel . JOE B. FRYAR :
As stated Chief, Engineering Division

CF: Mr. Gould
Eng Div Files




g United States Soil Federal Building
%@} Department of Conservation Durham, NH 03824

Agriculture Service

July 31, 1979

Mr. Joe B, Fryar, Chief
Engineering Division

NE Division, Corps of Engineers
424 Trapelo Road

Waltham, MA 02154

Dear Mr. Fryar:

My engineering staff has reviewed the draft inspection reports for
Souhegan River Watershed Dam Nos, 10A, 14, 19, 26, 28 and 35 which
were prepared by the firm of Goldberg, Ziono, Dunnicliff and
Associates.

We have only one comment concerning the inspection report for
Dam No. 10A, My staff feels that the erosion of the pipe invert
is most likely due to ice damage and not cavitation. We feel
that the pipe supplier would be the most likely source of infor=-
mation for remedial action, and that an additional investigation
under the National Program for Inspection of Non-Federal Dams

is not necessary. We would prefer that the recommendation for
additional investigation be reworded to this effect and added as
a remedial measure if this is agreeable.

Thank you for the opportunity to review the draft reports.

Sincerely,

Donald G. Burbank Qé:‘f
State Conservationist

enclosures

cc: Gillman
Helmey



Mr. Gould/dek/313

WEDED~E 4 January 1980

¥Mr. Donald G. Burbank

State Conservationist /1
Yederal Building )
Durham, Hew iampshire 03824 L

N

Dear HMr. Burbank:

Inciosed for your use is a copy of the Souhegan River Watershed Dan
No. 26 Phase I Inspection Report, Should you have any questions
concerning this repert, please contact the Project Management Branch,
Engineering Division of this office.

Sincerely,
Incl : JOE B. FRYAR
As stated Chief, Engineering Division

CF: Mr. Gould
Eng Div Files
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1. View of emergency spillway channel
looking upstream to pond

S s : Tl i 2 '

2. View of upstream slope showing drop
inlet structure and debris on slope




efflorescence and left toe
drain outlet

4., View of drop inlet structure from
embankment
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5. View of downstream channel and
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6. View of drop inlet structure éhoﬁing
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APPENDIX D

HYDROLOGIC/HYDRAULIC COMPUTATIONS



The U.S.D.A. Scil Conservation Service (SCS) located in Durham,
New Hampshire, maintains a file for this dam. Included in this

file are:

2)

3)

4)

3)

6)

SCS "Design Report' dated May 1965,

SC8 "Hydrology and Hydraulics' design calculations
dated 1865.

SCS structural design calculations dated 1965.

SCS '"Detailed Geological Investigation of Dam
Sites” dated 1963.

SCS s0il mechanics laboratory data sheets dated
1964 .

SCE "As Built" drawings dated 1967.

The New Hampshire Water Resources Board (NHWRB) maintains a
correspcondence file on this dam. Included in this file are:

1)

Maintenance inspection checklists dated June 2, 1977
and June 15, 1978.
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¢-a

LIST
{98 REM ~ STAGE/DISCHARGE CURVE FOR SOUHEGAN RIYU. WATERSHED DAM # 26

116 REM - STORED ON TAPE B-1 FILE 4

128 PAGE
138 REM - THE D1 ARRAY CONTAINS EMERGEHCY SPILLWAY OUTFLOW DATA

148 DIM Di{2, 72
159 DATH 49.5,49.7,49.9,56.5:51.5,53.5+55.5

160 DATA 9.64, 168-568 1792,6144, 12544

178 READ DI

180 PRINT USING 190

196 IMAGE 19T"DISCHARGE FOR SOUHEGAN RIVER NHTERSHED pAaM NUMBER 26"

280 PRINMT USING 216
218 IMAGE 16T" AS A FUNCTION OF HEAD ABOVE THE LOW FLOW OUTLET"

228 PRINT USIHG 239
230 IMAGE 7~ 2T"HEAD"IX"ELEVATION"33T"DISCHARGE"

248 PRINT USIHG 258:
258 IMAGE IT"(FEET)V"2¥"(FT. MSLIY"I2T"C(LCFSH"

268 PRINT USIHG 273: | '
278 IMAGE 227 "TOTAL PRINCIPAL EMERGENCY TOP OF DAM"
238 PRINT USING 2903

258 IMAGE 22T " SPILLUWAY SPILLHAY"

308 FOR H=@ TO 56

218 Q1=0

329 B2=0

338 H3=8

348 G4=0

258 (5=0

260 0i=7,3%1.83%H11.5

279 IF H41.17 THEN 554

220 G1=11,16%(H-8.587106.3

298 IF HL21.5 THEN 558

489 @2=3.3#15#(H-31.5)11.5

410 IF H<32.75 THEN 5358
428 (2=97,.7%¥C(H-32.1310.5 :
439 REM -~ THE EMERGEHCY SPILLWAY FLOW (34> IS DETERMINED BY LINEAR -

h'q



440
458
458
47E
434
499
51515
518
J28
539
546
558
568
579
S88
5494
500
618
628
€38
&40
658

Lot

bbB
670

REM - INTERPOLATION OF THE UALUES IN ARRAY Di.

IF H<48,5 THEN 5%8

IF H{SS5.5 THEN Sa8

REM -~ LINEAR EXTRAPOLATION BEYOND D1 CURUE

Q4=D1 (2 FI+CH-DI (L2 7)) (DLl PI-D1C1,603%CD1C2470-D1(246))

GO TO 350

FOR I=1 TO 7

IF D1{1,1>>H THENK 538

NEKT I

R4=(DI(2,ID-DI(2yT~102¥((H-D1C1,I-122/CDIC e I2-DICL,1~1DD)

Q4=04+01¢2,I~13

Q6=1V.67¥(H+17,25)18.5

B3=01+02

REM ~ THE LDWER UALUE OF @6 US, Q1+02 IS CONTROLLING.

IF 03<06 THER 628

A3=06

IF H<S55.5 THEN €286

Q5=2 BXE92X(H-55.5511.5+2%4%(H-S5.5>%({H~-55.5>%0.5)11.5
T1=Q3+04+65

E H+3?3. o

PRINT USIHG 658:1HE T1,33,04,05
IMAGE 1T,3D.1D, a0, 1D v 110,120,150, 14D
NEXT H

END

54
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DEPTH ELEV AREA WPER HYD-R AR2/3 o
8.00 2,0 6.0 0.0 0.0 8,0 0.0
1.00 1.0 28, 0 22.0 8,9 16,8 40,7
2,00 2.0 40,9 24,0 1.7 56,2 122.0
3.00 3.8 60.0 26.0 2,3 14,8 227.4
4,08 4,0 88,0 z8.0 2,9 161, 1 349,6
5,00 5,0 116.0 48. 1 2.3 191.0 414,3
5.09 6.0 169,80 62,2 2.2 282.6 612.0
7.09 7.0 228.0 88,3 2.6 435.6 944,9
8,00 8.9 320.0 198, 4 3.0 658.8 1429.1
9,28 9,8 423,90 128.5 3.3 9¢2.4 2087.9
18,00 18,0 569, 8 {48.6 3.8 1356,7 2943,4
11,80 11,8 719.0 16,7 4,2 1851.7 4617.2
12.00 12,0 829, 8 182, 8 4,7 2456.8 5329,9
12.09 13.0 1978. 0 268, 9 5.1 3181.2 6901.5
14,08 14,0 1280.0 229,80 5,6 4¢33,.8 8751.2
15,90 15,0 1510,0 249, 4 6ol 5p23.2 18887.6
16.08 16,0 1760.6 289, 1 5.8 5721.7 12413.1
17.00 {7.0 2118,9 769, 2 5,7 6749,1  14641.9
18,09 18.9 2531, B 429, 2 5.8 8p98.1 17568.6
19,60 19.0 2350, @ 489, 2 €.0 9775.8 21214.9
28,00 20,0 3460.9 549, 3 6.2 11808, 25618.9

21,00 21.0 4030, 0 669, 3 6.6 14209, 30826.0

22,008 22,18 4660, 9 669,3 7.0 17801.9 36885.1

23,00 23.9 5350, @ 729,4 2,3 20219,7 43846.6
24,60 24,8 6108.9 789, 4 7.7 23858.8 51761.0
25, 60 25,0 6915.0 249, 4 8.1 27969.3 60678.6
26,69 26.0 ?726,0 999, 5 8.6 32565,2 78649,2
27.09 27,0 871D.9 9€9,5 9,8 37669.8 81721.8
28, 80 28,1 9750, 0 1029.5 3.4 43303.8 93944,7 9

29,09 29.8 10750.0 1089, 6 3.9 49489,2 187365.5—

30,00 39,0 11860.0 1149.6 18.3 56249.1 122030. e-*J

REACH FROH ;. DOWNSTREAM OF THE DAM TO U.S. HIGHWAY 161



Attenuated Peak Dam Failure Flow, 3500 ft Downstream of Dam
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Attenuated Peak Dam Failure Flow at “Highwayi101 1C6, 6/14/79, p.
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Attenuated Peak Dam Failure Flow at Confluence with Temple Brook TCG, 6/14/79, p, 22
T
{
2 - h -y
N { 18RO
Zal oAl AT R
4
, 3T 3
( k [22) ( L lt\ 3
T
: = [¢ 1 R g’
i 1
| 4 ' o =
]
' n A £ o Al
i I 7 3 4 4
K ! ! [
\ y 4 1
r
1
- .
LA i
1
] ;
T L ]
Eéj e R T :
=T ll
7 )
|
= IREC L SE RS
[ A =
P - -l 3 ’
4+ b o I 7]
~ a b [
Y o 1 A= A L~ 2
‘.
i
I
T y
24
%“ \i Nora i ﬁhﬂ-l“ge
* o . -
i T . R 1] 14 i | i
Bl ks L105000 106D 3651000 ;608 501004
1 A Y ¥ F¥<
3 ag A .
-4+
PR 1
IR 1. ; P i
— T et § ’




TIGUARE .
5QUA
SAUARL

- gD syrees.
mosx
- MWMER_ L.

i

T by

NAPIFTNAL

| "
: ! | :
(%2 ‘bs,m glgz"k‘ *SOM‘W%@,QE L&)-BQM%QG - 'T"({,.7 4/3&/?4 2273

%hmw\\ac& 2 10'~15" above Fhe S#mmée/ and R 151-2¢
Ubove Fhe 5:Lreamt’x‘aﬂ ;
m Pre«g /ccrf'ﬁéw of C,s32 ¢ ww[p Creafe 'Fu’urL/

SE(ous %@&\«3(1“‘{) m.%t W ou)eer l/wu.ses:av\&
CMNCe \/_'2.‘) o Ve & 107-18" ue- The tos dowms and
The small meQgc @u(fffrcbably bc seuc«e coamﬂec( o
CstJrrot/ecp ' - -
Tk Feq\(‘&um j;q lUJf uu éQ l%-r 3Ce ’Q‘-(r\g J,oc,t(fr’\
C(eote lezJQS‘\(a‘[Trj g\zﬁoo&u\ (7= 141 01*’ Yhe § lowest
i\ﬂuses onfl  z- 7 Ff auc ‘%’ocfmé at Ve 3 Am[\esf Aoa,e'

The two damsand two ﬁr:a%es wowlcf,oroéab{f/ .ée destroyed .

gut‘nf‘ﬁ“ :

There woJép Ae é[a o’zlémtla( Qr loss a—f IDQ, 1o yﬁusareg( 15‘\““%.
[OI u) \ &\mou\n (p\ o OSOD@Seve 7 \d‘)‘“"ﬁ‘
CooU coatinues '\mu_, e il ,1 e & ;

Wes+ U)\ “rﬁ)r\ QQ‘&Q\’ W o )an'\tc() \D\: \empte Brool, Vk wc.){fw,r |
'}’\/PLQO\ CFOSS—'QCQSF(,O() $oc &\’\/\e 1000 $1. "e:a(z[.\ *\-L\H/\r '
e nd of Wesk WO, \‘\Or\ {pas eslethL(cQ Q\'OM gc(ﬁQ ﬂO‘l'es om&
Us. 6. Yoge wlormekion .

lg?,,)) ; '"u) 1o} (qQ'DJSO)
= .0 .
5=.0'% Bo.u) {50, )@00 o (ZW’N)

L% 2 boOo (1329 {150,0) _
A Q\la_ﬁc; Mo wal _D;-SJLMSC (‘e(gx\'rionsln.isp gor Yais cea Ji

U Cyden on F Y. A Yhe rfe~§?1;1ure ‘F(ow o '%goo ek (,Qs.fum.'fc

G0k iatous ‘tromrvemp\z Erod/) Yiece woddd be 1298 o8

Tf_g,A W ‘h’\i* [\Jv‘r\” (ﬂxw‘-mmh ﬁu.e‘to Q’ru(mg |f‘&n\s {F0. (,QA .srﬂ w{_’)‘\"gw = 'L::I



sg-a

DEPTH
8.88
1,00

= s s @
QAOe®
RS

« 00
.89

MW= OIWNONOARGN
©
L)

e s i Yo P ok

SN

m
—
m

SUONGULEWN—=RYURNAUHRNNNOBONOARLEWND-E
IOV OOOIRCOHOIIPIOIODIOERETT

GINMNSTONE NI NITIII N N s i e 4t s ot gt et 3o 3

P en s a

AREA

]

£
v Loy
[ ]
O CUIOUGUIOUEUIGUMESOEIERRIIOHRASEE

MO SLDORNONOERHOLRON
NONSGNONGUSAIOUIRUACSUIOD

NONEOWOIR B GCI G TO eees

294

. 278,

=
&0
- m
-

HNNDORARWUNDUNR R WN-SOHHRNIORENNODIDOD

GCINRNIT™ON
WM

42,
98.
53,
79,
89.
99,
199,
119,
128.
225,
244,
259,

285,
319,
316,
331,
346,
361,
376,
391.
486,
422,
437,
452,

X
=<
SUS A LGGCWONO—UIOWNRD LGN = JWOUNONDWNNOSR D

WNNEFORIDOOONHIAMALAUUSE LBGCWHNNNNNNS,OO D

Pt s P e P Pt

LS

OO\WNUIQH‘-&NO&\O\O‘\I\O&NNN-&-NQN&]N"’-‘@N@Q&I

208

29481.
32718,

REACH FROM CONFLUENCE WITH TEMPLE BROOK TO END OF WEST WILTON



Attenuated Peak Dam Failure Flow at Downstream End of West Wilton
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Attenuated Peak Dam Failure Flow at House 2000 ft Downstream of West Wilton
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23.80 23,9 4950, 0 483.9 16.1 23153.0
24.86 24,9 444,90 516.9 16,7 26381,3
25,08 25.9 5858.0 930.1 i1.2 29852.2
26,90 26,0 6480.0 590, 2 11.8  33571.5
27.00 27.0 79838.9 S78.3 12,3 37v5435.4
28,00 28,9 76006.0 596.4 12.9  41773.6
29,09 z29.9 8150.9 610.5 13.4 46288.2
39.088 38,0 £880608.0 638.6 14,0 51052.8
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Attenuated Peak Dam Failure Flow at Highway 31 Bridge

TCG, 6/14/79, p. 34
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APPENDIX E

INFORMATION AS CONTAINED IN
THE NATIONAL INVENTORY OF DAMS
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This Phase I Inspection Report on Souhegan River Watershed Dam No. 26
has been reviewed by the undersigned Review Board members. In our
opinion, the reported findings, conclusions, and recommendations are
consistent with the Recormended Guidelines for Safety Inspection of
Dams, and with good engineering judgement and practice, and is hereby
submitted for approval.

Sk 0 7 i

JOSEFPE A. MCELRCY, MYEMBER
Foundation & Mzaterials Branch
Engineering Division

(;a/134zbj)‘f; \
CARNEY M.’4ERZIAN, MEMBER

Design Branch
. Engineering Division

Qpieses UJFMﬁ% '\‘b‘»
(éisapa 'l FINEGAN, JR. c IF
hief, Keservoir Control Ce
ater Contrel Branch
Engineering Division

APPROVAL RECOMMENDED:

Q«q . %«Lw

<7JOE B. FRYAR
Chief, Engineering Division




This Phase I Inspection Report om Souhegan River Watershed Dam No. 26
has been reviewed by the undersigned Review Board members. Im our

opinion, the reported findings, conclusions, and recommendations are
consistent with the Recommended Guidelines for Safety Inspection of

Dams, and with good engineering judgement and practice, and is hereby
submitted for approval.
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JOSEPZ A. MCELROY, MEMBER
Foundation & Materizls Branch
Engineering Division
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Design Branch
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Engineering Division
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Q‘u\' /3. %«/w

£73J0E B. FRYAR .
Chief, Engineering Division




This Phase I Inspection Report on Souhegan River Watershed Dam No. 26
has been reviewed by the undersigned Review Board members. In our
opinion, the reported findings, conclusions, and recommendations are
consistent with the Recommended Guidelines for Safety Inspection of
Dams, and with good engineering judgement and practice, and is hereby
submitted for approval.
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JOSEPH 4., MCELROY, MEMBER
Foundation & Mzterials Branch
Engineering Division
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Design Branch
Engineering_nivision
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Chief, Engineering Division




This Phase I Inspection Report on Souhegan River Watershed Dam No. 26
has been reviewed by the undersigned Review Roard.members. In our

opinion, the reported findings, conclusions, and recommendations are
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This Phase I Inspection Report on Souhegan River Watershed Dam No. 26
has been reviewed by the undersigned Review Board members. In our
opinion, the reported findings, conclusions, and recommendations are
consistent with the Recormended Guidelines for Safety Inspection of
Dams, and with good engineering judgement and practice, and is hereby
submitted for approval.
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JOSEPE A. MCELROY, MEMBER
Foundation & Materials Branch
Engineering Division
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This Phase I Inspection Report on Souhegan River Watershed Dam No. 26
has been reviewed by the undersigned Review Board members. In our
opinion, the reported findings, conclusions, and recommendations are
consistent with the Recormended Guidelines for Safety Inspection of
Dams, and with good engineering judgement and practice, and is hereby
submitted for approval.
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DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION, CORPS OF ENGINEERS
424 TRAPELO ROAD
WALTHAM, MASSACHUSETTS 02154

REPLY TO
ATTENTEON OF:

NEDED SEP 24 1979

Honorable Hugh J. Gallen

Governor of the State of New Hampshire
State House

Concord, New Hampshire 03301

Dear Governor Gallen:

I am forwarding to you a copy of the Souhegan River Watershed Dam No. 26
Phase 1 Inspection Report, which was prepared under the National Program
for Inspection of Non-Federal Dams. This report is presented for your
use and is based upon a visual inspection, a review of the past perform—
- ance and a brief hydrological study of the dam. A brief assessment is
included at the beginning of the report. I have approved the report and
support the findings and recommendations described in Section 7 and ask
that you keep me informed of the actions taken to implement them. This
follow~up action is a vitally important part of this program.

A copy of this report has been forwarded to the Water Resources Board,
the cooperating agency for the State of New Hampshire and owner of the
project.

Copies of this report will be made available to the public, upon
request, by this office under the Freedom of Information Act. In the
case of this report the release date will be thirty days from the date -
of this letter.

I wish to take this opportunity to thank you and the Water Resources
Board for your cooperation in carrying out this program.

Sincerely, )
Incl : :;2; B. SCHEIDER ;
As stated Colonel, Corps of Engineers

Division Engineer



DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION, CORPS OF ENGINEERS
424 TRAPELO ROAD
WALTHAM, MASSACHUSETTS 02154

REPLY TO
ATTENTION OF:

NEDED SEP 24 1379

Honorable Hugh J. Gallen

Governor of the State of New Hampshire
State House

Concord, New Hampshire 03301

Dear Governor Gallen:

I am forwarding to you a copy of the Souhegan River Watershed Dam No. 26
Phase 1 Inspection Report, which was prepared under the National Progranm
for Inspection of Non-Federal Dams. This report is presented for your
use and is based upon a visual ingpection, a review of the past perform-
ance and a brief hydrological study of the dam. A brief assessment is
included at the beginning of the report. I have approved the report and
support the findings and recommendations described in Section 7 and ask
that you keep me informed of the actions taken to implement them. This
follow~up action is a vitally important part of this program.

A copy of this report has been forwarded to the Water Resources Board,
the cooperating agency for the State of New Hampshire and owner of the
project.

Coples of this report will be made available to the public, upon
request, by this office under the Freedom of Information Act. In the
case of this report the release date will be thirty days from the date -
of this letter.

. I wish to take this opportunity to thank you and the Water Resources
Board for your cooperation in carrying out this program.

Sincerely, ‘
Incl : b;Amx B. SCHEIDER ;
As stated Colonel, Corps of Engineers

Division Engineer



DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION, CORPS OF ENGINEERS
424 TRAPELO ROAD '
WALTHAM, MASSACHUSETTS 02154
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REPLY TO
ATTENTION OFfF:

NEDED SEP 24 1979

Honorable Hugh J. Gallen

Governor of the State of New Hampshire
State House

Concord, New Hampshire 03301

Dear Governor Gallen:

I am forwarding to you a copy of the Souhegan River Watershed Dam No. 26
Phase I Inspection Report, which was prepared under the National Program
for Inspection of Non-Federal Dams. This report is presented for your
use and 1s based upon a visual inspection, a review of the past perform
ance and a brief hydrological study of the dam. A brief assessment is
included at the beginning of the report. I have approved the report and
support the findings and recommendations described in Section 7 and ask
that you keep me informed of the actions taken to implement them. This
follow-up action is a vitally important part of this program.

A copy of this report has been forwarded to the Water Resources Board,
the cooperating agency for the State of New Hampshire and owner of the
pro ject. ) '

Copies of this report will be made available to the public, upon
request, by this office under the Freedom of Information Act. 1In the
case of this report the release date will be thirty days from the date
of this letter.

I wish to take this opportunity to thank you and the Water Resources
Board for your cooperation in carrying out this program.

Sincerely,
Incl . MSCHEIDER '
As stated Colonel, Corps of Engineers

Division Engineer



DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION, CORPS OF ENGINEERS
424 TRAPELO ROAD
WALTHAM, MASSACHUSETTS 02154

REPLY TO
ATTENTION OF:

NEDED SEP 24 1979

Honorable Hugh J. Gallen

Governor of the State of New Hampshire
State House

Concord, New Hampshire 03301

Dear Governor Gallen:

I am forwarding to you a copy of the Souhegan River Watershed Dam No. 26
Phase I Inspection Report, which was prepared under the National Program
for Inspection of Non-Federal Dams. This report is presented for your
use and is based upon a visual ingpection, a review of the past perform—
ance and a brief hydrological study of the dam. A brief assessment is
included at the beginning of the report. I have approved the report and
support the findings and recommendations described in Section 7 and ask
that vou keep me Informed of the actions taken to implement them. This
follow—up action is a vitally important part of this program.

A copy of this report has been forwarded to the Water Resources Board,
the cooperating agency for the State of New Hampshire and owner of the
project.

Coples of this report will be made availlable to the public, upon
request, by this office under the Freedom of Information Act. Im the
case of this report the release date will be thirty days from the date
of this letter.

I wish to take this opportunity to thank you and the Water Resources
Board for your cooperation in carrying out this program.

Sincerely,
Incl - . SCHEIDER
As stated Colonel, Corps of Englneers

Division Engineer



DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION, CORPS OF ENGINEERS
424 TRAPELO ROAD
WALTHAM, MASSACHUSETTS 02154

REPLY TO
ATTENTION OF:

NEDED SEP 24 197¢

Honorable Hugh J. Gallen

Governor of the State of New Hampshire
State House

Concord, New Hampshire 03301

Dear Governor Gallen:

I am forwarding to you a copy of the Souhegan River Watershed Dam No. 26
Phase I Inspection Report, which was prepared under the National Program
for Inspection of Non-Federal Dams. This report is presented for your
use and 1s based upon a visual inspection, a review of the past perform-
ance and a brief hydrological study of the dam. A brief assessment is
included at the beginning of the report. I have approved the report and
support the findinge and recommendations described in Section 7 and ask
that you keep me informed of the actions taken to implewent them. This
follow=-up action is a vitally important part of this program.

A copy of this report has been forwarded to the Water Resources Board,
the cooperating agency for the State of New Hampshire and owner of the
project.

Copies of this report will be made available to the public, upon
request, by this office under the Freedom of Information Act. In the
case of this report the release date will be thirty days from the date -
of this letter.

I wish to take this opportunity to thank you and the Water Resources
Board for your cooperation in carrying out this program.

Sincerely,
Incl : B " SCHEIDER
Ag stated Colonel, Corps of Engineers

Division Engineer
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DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION, CORPS OF ENGINEERS
424 TRAPELO ROAD :
WALTHAM, MASSACHUSETTS 02154

REPLY TO
ATTENTION OF:

NEDED-E SEP 24 1979

Mr. George M. McGee, Sr., Chairman
New Hampshire Water Resources Board
State of New Hampshire

Concord, New Hampshire 03301

Dear Mr. McGee:

Forwarded herewith for your information and use are two coples of the
Inspection Report on the Souhegan River Watershed Dam No. 26. This
inspection was made under the authority of Public Law 92-367 by the
firm of Goldberg, Zoino, Dunnicliff and Assoc. Inc., Newton Upper
Falls, Massachusetts under the direction and supervision of the Corps
of Engineers. A copy of the finished report has been forwarded to the

- Governor.

Section 7 of the report contalns an evaluation and recommendations. If
vou have any questions concerning this report, contact the Project
Management Branch, Engineering Division of this office. We thank you
for your cocoperation and assistance in carrying out this program and-
hope this.report will help you to develop an effective dam safety
program. :

Sincerely,

SRacr .5 f G
Incl JOE B. FRYAR
As stated Chief, Engineering Division



DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION, CORPS OF ENGINEERS
424 TRAPELO ROAD
WALTHAM, MASSACHUSETTS 02154

ATTENTION OF:

NEDED-E SEP 24 1979

Mr. George M. McGee, Sr., Chairman
New Hampshire Water Resources Board
State of New Hampshire

Concord, New Hampshire 03301

Dear Mr. McGee:

Forwarded herewith for your information and use are two copies of the
Inspection Report on the Souhegan River Watershed Dam No. 26. This
inspection was made under the authority of Public Law 92-367 by the
firm of Goldberg, Zoino, Dunnicliff and Assoc. Inc., Newton Upper
Falls, Massachusetts under the direction and supervision of the Corps
of Engineers. A copy of the finished report has been forwarded to the
Governor. .

Section 7 of the report contains an evaluation and recommendatiomns. If
you have any questions concerning this report, contact the Project
Management Branch, Engineering Division of this office. We thank you
for your cooperation and assistance in carrying out this program and
hope this report will help you to develop an effective dam safety
program. ' -

Sincerely,

s 8. FKrf
Incl JOE B. FRYAR
As stated Chief, Engineering Division



DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION, CORPS OF ENGINEERS
424 TRAPELO ROAD . :
WALTHAM, MASSACHUSETTS 02154

REPLY TO
ATTENTION OF:

NEDED~E SEP 24 1979

Mr. George M. McGee, Sr., Chairman
New Hampshire Water Resources Board
State of New Hampshire

Concord, New Hampshire 03301

Dear Mr. McGee:

Forwarded herewith for your information and use are two copies of the
Inspection Report on the Souhegan River Watershed Dam No. 26. This
inspection was made under the authority of Public Law 92-367 by the
firm of Goldberg, Zoino, Dunnicliff and Assoc. Inc., Newton Upper
Falls, Massachusetts under the direction and supervision of the Corps
of Engineers. A copy of the finished report has been forwarded to the
Governor.

Section 7 of the report contains an evaluation and recommendations. If
you have any questions concerning this report, contact the Project
Management Branch, Engineering Division of this office. We thank you
for your cooperation and assistance in carrying out this program and
hope this report will help you to develop an effective dam safety
program. '

Sincerely,

Incl JOE B. FRYAR
As stated Chief, Engineering Division



DEPARTMENT OF THE ARMY

x NEW ENGLAND DIVISION, CORPS OF ENGINEERS
& 424 TRAPELO ROAD
S WALTHAM, MASSACHUSETTS 02154

REPLY TO
ATTENTION OF:

NEDED-E SEP 24 1379

Mr. George M. McGee, Sr., Chairman
New Hampshire Water Resources Board
State of New Hampshire

Concord, New Hampshire 03301

Dear Mr. McGee:

Forwarded herewith for your information and use are two copies of the
Inspection Report on the Souhegan River Watershed Dam No. 26. This
inspection was made under the auvthority of Public Law 92-367 by the
firm of Goldberg, Zoino, Dunnicliff and Assoc. Inc., Newton Upper
Falls, Massachusetts under the direction and supervision of the Corps
of Engineers. A copy of the finished report has been forwarded to the
Governor.

Section 7 of the report contains an evaluation and recommendations. If
you have any questions concerning this report, contact the Project
Management Branch, Englineering Division of this office. We thank you
for your cooperation and assistance in carrying out this program and
hope this report will help you to develop an effective dam safety
program. ' :

Sincerely,

§?u/ 6_%54/
Incl JOE B. FRYAR
As stated Chief, Engineering Division



